Functional imaging of neuroendocrine tumors.
Neuroendocrine tumors (NET) have several distinct pathophysiological features that can be addressed by specific radiolabeled probes. An overview on the different radiopharmaceuticals that have been developed for positron emission tomography (PET) of NET are presented. The focus is on fluordeoxyglucose (F-18 FDG), biogenic amine precursors, somatostatin analogs, and hormone syntheses markers. Due to the highly specific tracers lacking any clear anatomical landmarking, the advantages of integrated functional and morphological imaging systems such as PET-CT are obvious. Based on the up to now published literature and one's own experience, it is concluded that amine precursors (e.g. fluor-dihydroxyphenylalanin and hydroxytryptophane) should be employed in most gastroenteropancreatic NET, whereas F-18 FDG should be preserved for more aggressive less-differentiated NETs. Hormone syntheses markers have up to now only been used in few centers and their broad clinical value remains uncertain. The different available somatostatin analogs are the most promising tracers, since they can improve dosimetry in cases where peptide receptor radiotherapies are planned. Of specific interest are the somatostatin analogs addressing several subtypes of the somatostatin receptor (e.g. DOTANOC) that allow detecting also subtypes not expressing the "classically" addressed subtype 2 and 5. Since NET have a high variety of different features, the individual diagnostic approach using PET or integrated PET-CT should be tailored, depending on the histological classification and the differentiation of the tumor.